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INTRODUCTION

TAMS CONSULTANTS '[nc. and Goldberg-Zoino & Associates, Inc. (GZA), acting as

Remedial Investxgaltxon/Feas1b111ty Study (RI/FS) Consultants to the New York -
State Department;} of Environmental Conservation (NYSDE)C), have provided this-

Health Risk Asses.;ment It provides a baseline public health evaluation of
domestic water Use from the Ranney Well Collector Well in the ‘Jillage of
Endicott, New Yorkh based on present conditions. A public health analysis of
remedial alternatﬂves, including a detailed evaluation of the recommended
alternative, is included as part of the Endicott Wellfield Feaaiblllty Study

Contamination off! Ql.he Ranney. Well was first documented in May 1981° by the
USEPA when 8.4 ug/l| of vinyl chloride and trace levels of other organics were
found in the waten Subsequent sampling in February 1982 showed continued
vinyl chloride contamination at a slightly reduced concentration of 7.5 ug/l
(Ecological Analfsgs, 1984). In addition, several other volatile organic con-
taminants have been detected in Ranney Well samples, -including trans-1,2-

dichloroethene; chloroethane; chloromethane; 1,1- and 1 s2-dichloroethane; -

1,1,1- trichloroethane; trichloroethene; 1,1- dichloroethene; chloroethane;
methylene cnlor:lde; trihalomethanes; dichlorodlfluoromethane and trichloro~

fluoromethane, Although the specific source of contamination has not yet'
been pinpointed, Aa’,generallzed source west of the Ranney Well has been thus

far determined du‘ring the Remedial Investigation.

'I‘o reduce volatilel organic concentrations in Ranney Well drinking water, a .-

number of contaml'nant reduction measures have been mplemented to date. 'I‘hese
include: _ ,[ ,.‘ D

ganic contamnatf’lon, have been shut down.

l
A purge well has' been installed to the west of the Ranney Collection Well

in order to redice the influx of contaminated water to the Ranney Well.
The purge well‘i, “lwmch has been pumping at a rate of about 600 gpm Since’
February 1985, dlscharges ultimately to Nantlcoke Creek via a pait of.

mtermedlate la}goons. . . . )
5 ' .

ment ' scheme: (dlflfused air in conjunction -with purge well operatlon) has
reduced the leyels of vinyl chlonde contamination to a range of none
. detected to 3 ug/l. . .

P
y a

contamination anc groundwater movement.
. 7

i
it

sS4l

i e P

Four of the western lateral collectors, having the highest levels of or- h

Diffused ‘air aeratlon equipment has been installed in the well t.o air'~
strip vinyl chlonde and other volatile organic contaminants. This treat-

observat).on wellls have been mstalled ‘in an effort to locate the soutce ofv‘ ‘
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THEOA R

METHODOLOGY | |

The baseline pu?l) ¢ health evaluation for the Ranney well is. primarilj based
on previous site reports by Ecological Analysts, Inc. (1984); Kudgus (1983);
chemical analyti‘cal data from Ranney Well samples for the period during which

"the current. treatment schem2 has been in operation (February 1985 to date)x

and data collected during the Remedial Investigation,

The evaluation methodology follows that provided in the USEPA Draft Superfund
Public Health Evaluation Manual (1985a). The evaluation is supplemented by

procedures, guidel'mes and directives provided in specific EPA publication,

in the Federal Register, and in sclentific and toxicological literature.

l; ww

Typically, the public health evaluations process involves the determination »

of significant clontaminant migration routes and exposure pathways, identifi-
cation of the hazardous compounds of greatest concern, and an assessment- of
possible effectsll in light of probable exposure scenarios, Several factors
must be consxdered during this process. - These include:

° Present site conditions, as defined by previous investigations and perti-

nent. historica‘il)data, including chemical analyses.

® Physical, cherpnical, and biological variables affecting the. environmental

fate and mobiliry of contaminants.

b ) . A

° potential recép! ors and their likelihOOd of exposure and susceptibility to
those compounds ]l _ : :

|

° Effects associ -!ed with exposure to those compounds, including any ascer-.

tainable additi\e, synergistic, or inhibitory effects. L

Any limitations tmthe extent to which these factors can be evaluated will'

liwit the scope of Ithe assessment and the conclusions which can be deduced.

* The major 11m1tations of this public health evaluation might be due to (1) .
constraints 1mposedl by the chemical analytical procedures (i.e., the lack of .
specificity of- the ldata as it relates to- contaminant detection and quantifi~ - .-
‘cation at or near[ tlhe detection limits);. (2) the validity and-applicability = -
of the chemical analytical data; (3) the relevance of toxicological data to = .
site specific exposure scenarios; (4) the degree to which probabxhties of. . ,

. exposure may be est‘1mated or predlcted (5) the lack of health risk data. for -
- some of the compounds detected in Ranney Well samples; and (6) the validity-, ,

of the numencal cl- 'cmogenic potency and acceptable 1ntake values.
) . .
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' Table 1 provides la list of organic contaminants detected in the Ranney Well. g: 82
- All compounds detected in the Ranney Well were cvaluated for public health co ,.,3"5‘
effects, Howevcr, to provide a quantitative risk assessment, indicator 3 g.;; =)
chemicals were selected. These are discussed below, >° gg
1 ® !

- 3.1 Indicator C!mnieals A

-Development " of a quantitative Risk Assessment for Endicott requires the se-
~ lection of appropuate indicator chemicals. The selection decision for in-
cluding a particullar compound in the quantitative calculations for toxicity
or carcxnogtnici'ty was based on the following three criteria: (1) The chemi-
cal must have been detected in at least one valid analysis within the time
period of the current treatment scheme (February 1985 to present): (2) the
chemical nust have known' toxic or carcinogenic effects; and (3) there must
“be quantitative (;data available for the toxicity or carcinogenicity for the
chemical, “ w ‘ .

The existence of» available quantitative data refers to toxicity and carcino~
genicity values established by USEPA's Environmental Criteria and Assessment
Office (USEPA, 1985b) These values were specifically developed for conduct--
ing Health Risk!‘ Assessments at Superfund Sites. A qualitative assessment
(based on other sources) of the health effects of contaminants for which BCAO

has not developed ‘values is given later (Section 3.4.2).

Since there are TKm’.: specific quantitative data on the trihalomethanes bromo-
form, dibromochloromethane and bromodichloromethane, these compounds ‘were
evaluated as an equxvalent of chloroform. No quantitative data is currently - :
available on ‘trané-i, 2-dichloroethene, which was the most cm31stently de- o
tected contaminant“" USEPA's ECAO personnel were unwilling to- provide an or- - s
der-of-magnitude. ﬂe"stimate on the oral toxicity or carcinogenicity of this .i P
conpound (Dr. Chqis DeRosa, verbal communication, December -1986). Therefore, .
it was not possmle ‘to.'include trans-l,2-dichloroethene in the quantitative .~ .
risk. assessment.}i ‘IChloromethane is a possible human carcinogén, but data, .

especially on jingestion, is limited. It was therefore not . possmle to m-
clude chlorometha‘ne in the quantttatwe risk assessment. )
e R
Tox1c1ty/carcmog‘er'1c1ty values do. not exist for 1ngest10n of 1, l—dlchlor-
- . ethene or methylen' chloride; therefore, no quantitative assessment of risk =
' associated with.ingestion of these compounds could be made. However, carcin-- .

ogenic potency valdes have been determined for. inhalation of these compounds,

L

,.' j so these risks as'“socxated and can{.ounds were quantified for th1s pathway.

The fluorocarbons ;didmlorodifluoromethane and" t.nchlorofluoromethane) wete B
o elimmated on the’basxs of cntena 2and 3, - - _ ,_1.. ! . :
! | ]

. - Compounds: selected for. quantitative assessment based. on the above cntena
; i were grouped accox‘rd ing to toxicity or carcinogenicity. These are’ prov1ded in
K ' Table 2. oo gl e Sl : N

"1 3.2 Applicability of ehe;nical Data
One of the major =anctors involved in, evaluatmg the nsk calculations 1s the
chemical data on nfthh these calculatlons are based The. apphcabiht =o£

T ' : ‘ : o
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. l‘;l ' - TABLE 1 5-‘-‘.""%:;&
- ; 1l CQLAMINANTS CETECTED AT RARNEY WELL @8
.o, I . : ®a . gﬁ
[ i 3 c
. J i o § -
- < T - ToRiCTY7 g g5 5]
| ). CRNTIFIABLE MAXDIM . MEANT . CIASSIFI-  CARCDO- R
I ' DETECTIONS COWCENTRATION CONCENTRATION CATIDN  GENICITY Sa¢v EE
1 TTOTAL VALID  TOTAL VALID TOTAL VALID (NOTE 1) DATA EXISTS - e
A T 0 : : : !
!.I-Dschlozmmll\tei 19 16 13 1 0.65 0.66 T Yos
- 1, 2-Dich\.oxmd\m’e 1 1 2 2 0. 0.0 c " Yos . ,
? A —
’ tras-1, z—mchlox'oam k" Ik} 8 4 1,52 1.40 Nots 2 LI S
Vinyl chicride t[r’ 12 3 3 027 0.9 c Yes
bl : o
L, t-anomﬁ’hglfw 12 9 24 24 0.8 0.63 T Yes
i { ! -
1, 1,2—lrr1chmmot]rma 1 1 2 2 0.C3 0.0 € ‘Yes
. i . , .
'mchmmmylm‘“» 17 1 2 2 033 0,32 c Yes -
oo - . B
: 1, ¥-Dichloroethene k] 3 19 19 0.0 0.45 Note 3l Noto- 3
F [N 3 a e
- ‘Chiorcethme .. | i 6 4 2 2 013 0.9 N . NAT
- _ Ohloromethme | 2 2 S 5 0.5 0.17 Note2  No - :
- Methylene chlcride 4 3 .2 2 008 008 Nota3l Nota 3
) _ 'mtrachl,ometrmel 1 i T2 2 0.0 0.04 c Yos -
Chlorofors ,  S 1 a1 81 193 2.13 c . Yes . -
- ‘ . < , g
g Other Trihalopethan ” “ 0 8 7 7. 042 0.42 Noted  Notsd |
Brmaﬂchlormethalme 9) (8)  (4) (4 (0.27) (0.26) Noted = Noted - f
mb-ma:hLm:’me 20 (1) (2) (2) (0.05) (0.04) Notad  Notad - : ;
- Brovofom {‘ I M M ) 5) (0.00) (0.09) Noted . MNoted I .
= Dichlomdinmmetrme "2 1 . 3 3 0.9 04 N - N f
o _ Tzichlomﬂmmthme 4 3 2 2° 0.08 0.07 ND No . ;
. o » n_w : o - - ' . ;
: Al cav:mttatxcns in uy/l (gb). e : T e .
L Malyses by mend‘ Laboratories, Waverly, NY. ‘ e o )
Data“ fm&:)mostg:era\t (53 valid) analyses since purge well - L .
R - ad diffused 'aL cperat.:.cnal February 1965 - June 1987. ) ‘ c .
~,~, Notes: :
N -~
N - v s
- (T : ’ i
- . c i B . C - . . . ) o R R R
. ND : Not determined : ’ S L Do
— N : No evidence of wxicity or cazcinogau.city i Uy
. . e )
N “*(2) Still undar sttl'dy pnbable caxcincgm. .
< (3) Carcinagen. via llxr halat.im, no mgesum (aml) data avau.éble.
S o R (4) Cazcmc;a\mxtjl mr, tnhal_amthmesy‘ca'lcm;t,ed as-chlomfonn.
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TABLE 2 + . . T . : :
CONTAMINANTS EVALJATED IN QUANTITATIVE

" RISK ASSESSMENT OF RANNEY WELL WATER

2 . -

A. TOXINS . = . -, ) Acceptable 1Intake Max imwa Mean Mean Max imum
‘, : Concentrations . Concentration Concentration Concentration Contazinant .
"Subchronic Chronic {valid Data) {valid Data) . (All Data) Level (MCL) MCLG
IQJ;DL hlorgq;haneuﬂﬂ=_40 000====::4 000_-—7 - 13- ===0765 = =
1 1,1 1ch19£gethane 1_::Lﬂp ; ﬁooﬂ~ et 2 = ' 86~—-—-r—~200r-~v—-:—100 = =
B, CARCINOGENS ~ - . Concen- - o ] .
’ e tration - Carcino~ ) C o
. at 10-6 genic - - © Maxiamum Mean - Mear ' Maxizumn
w ' Cancer Potency Concentration Concentration Concentration Contaszinant
4 - Risk (kg day/mg) (valid Data) (valid Data) {All Data) Level (MCL) MCLG
. Vinyl chloride 0.015 2.3 3 0.29 0.27 2 0 .
1,2-Dichloroethane - 0.51 0.069 2 0.038 0.033 S. (o}
“Irichloroethene - 3.2 0.011 2 0.32 ~0.33 5 0
.Total Trihalomethanes - 0.50 0.07 : .81 2.55 2.40 100 -
--{as chloroform) . - N
-Tetrachloroethene ' 0.87 0.040 . -2 0.038 0.033 - -
1,1,2-Trichloroethane . ~ 0.61" 0.157 - 2 0.038 0.033 - -
‘Notes: . |

_Ali'§atd'ln ﬁd/l (ppb) exceﬁt és noted.

:'Toiiélt&vand Carclnogenictty values from USEPA, Toxicity Values for Use at Superfund Remedial Sites, July 18, 1985;
. .except values ‘for trichloroethene based on update from EPX tRarén'FI&cESukn:‘gng, Telephone conversation, March 4,
:;1937). Values cited are for ingestion., : . - . :

.Maxlmum COntaminant Levels from Safe Dtinking Water: Act. 40 CFR 141. 12. -

R - -

.June 19, 1§B7; to'be included as-40 CFR 141.61(a).

ytical Data From Table 1. ;
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- the data is in txixrn based ‘on several considerations, including: (1) existence SAFS
oo of sufficient anpﬂysesx (2) detection limit for contaminants of concern; (3) 3,;'6‘9;
i o validity of data- [(4) existence of quantitative toxicity or carcinogenicity - 1 ®2
- data, to enable- mcaningful comparisons and calculations to be made; and (5) & 5
relevance of exis ting ‘'data to anticipated .receptor.exposure, These consldera- o =
tions are discussed below. 3
S3e

-

- 3.2.1 Existence of Suf‘icient Analyses’

abew) wyi) syy y1 :301LON -
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There ‘i3 no lack 'of data from the Endicott Wellfield. Analyses (by USEPA
- Method 601 - purqcable halocarbong) have been conducted on somples taken
every two weeks }lfor four the past years. ' For the purpose of consistency, :
only the analyses by Friend Laboratories have been utilized in the calcula-
tions; and only the data collected during the current treatment scheme (purge

well and diffused &
current contaminant

‘the most recent on
any obwvious ttends
estimated 600 gal*lc

Despite the freql:e
limited number of.

ir operational) was selected as being most indicative of
levels. This data is sumarized in Table 3. Data’ from
-year period are tabulated in Table 4 in order to see if
were noticeable.
ny per minute throughwt this period,

ncy of sampling, the analyses were conducted only for: a
icontaminants.

The purge well has been pumping at an

USEPA Method 601 analytes and detection
limits are listed‘}in Table 5. Other non-volatile, semi-volatile, and vola-
tile contaminants! {e.g., benzene) which, if. present would increase the risk-
associated with. use‘; of Ranney Well water, are not detected by the analytical -
method used. A full -hazardous substance list (HSL) ocganics analysis’ (by
Weston Laboratories” on a Remedial Investigation sample from 7/23/86) detected
toluene at a low copcentratxon (estimated as 1.0 ug/l), but no other previ-
ously undetected |contaminants were detected. However, the detection limit
for the HSL organic; ana1y31s is relatwely high.

3.2.2 Detection Limlts ‘ _ , e
The reported detelctlmn ‘for USEPA Method 601 (puvtgeable ha'locatbonsh by" ‘gas -
chromatography). . by( Friend Laboratories was 1 ug/1 (1.0 ppb) for-all parame-
ters. Although EPA eports a method detection of substantially less than ‘this
for virtually all\iMethod 601 analytes, few if any laboratories report these.

- lower detection - levlels. In addition, "Friend Laboratory does not estimate - -
e concentrauons below the reportable detection limit,: although. a particular =~ =~
= compound may have ibéen detected. - For the purpose of risk assessment calcula- - %
_tions, all detectmn"s ‘lower than the detection limit, as well as all samples. ;
vt where no- compounds \were ‘detected, were assigned a value of zero. The HSL ,
| organics analysxs by' Weston (USEPA Methods 624 and 625) essentlally confirmed -
‘. that the ongoing Ranney ‘Well mom.tormg by USEPA Method 601 is appropnate.' :
Ceme ok - Bowever, it is poss“1b1e that some of these contaminants may be present. at. -

" levels .below thes gpethod detection 1limit ~(generally- 5 'to .10 ' ug/1" for.
i . volatiles, and 10 ﬂt‘o 50 ug/1. for seml—volatiles [base—neutrals and acid.ex=

: - tractables]),’ although there is no reason to suspect their -presence in!the

well.at this tlme.li GC/MS analvses, such as Weston's HSL ana1y31s, have' the .

" advantage of being - more .certain in compound identification; howéver,. GC/MS

: analyses typlcallyl[have hlgher detectxon limits than GC only methods (such as

USEPA Method’ 601) ‘)

z»oola N3 |




DA SEES L. <. GEEE CUETI) GUIEN GITD CREI EOTR GED
NOTICE: if the film image
is less clear than this
notice, it is due to the
quality of the document

peing filmed

}
t

1,1,2-TRICHLORDE THAKE: 2 ug/l

1

C12F2: 2 ugshs HOLDING TINE EXCLEDEE

1 ugid: WOLDING TINE EACELOED.
On: dun |

1E10AER 008 N : 2 wgft
HOCOING TIRE (RCE(OED
MOLOIIG VIML E3GELOED
HOLDING, TIRE: EXCCLOED
WOLOLKG TIAE GRCELRED
ROLOING TIng: EXCEEDED -

1Mt vt

(¥
¢
¢

.
'
’
H

C PO OO OO —"m e OO DOOTOOOD ocmwocoOoOoOOOCOCOPOO OO0 00

PG PP COP OO ODDOEO OO OCPOIOOOCOOCDRTNISTOOODOOCODODSSOOOO

e L X R R R L R LAl Al Al i

PO OO OO DOD OO O RO mwDOMOOOOTCROOORGOCCOTO

PGB OO D DO OCCO OO TOCOTOEm = —mOP TO~"meCOTONMNOONOD

P PO PP OO D OOCODOE ~MONOTOCCOO =N mO mMiseh =Nl =-0 =00

P e - R o R R - L A Al Ak S

OO P CPPDOOECTOO ~OG O ~"00 0P m—r—e O OO0 o

" |ENDOO2

Syl

oo

oo

o e

et ¥

cocWWooosoc

oo

o o

~ o

o -

cwowmoo o~

({4} (H Iiuqllj CHLOSONE THASE: $.ug/l )

VINL CHLORIDE PRESENT,

cCoovo000

-ooono0 00O

CRLORDRETHANE: 4 09/t

cocooccon

coococaococoo
Como~0o00 -
OuwumoooG oD

OO0 =0 000,

i
ke
t
H N
: :
H :
* -
M .. -
& :
-
S¥
£%
&2
=228
e v st PR =
E
£=
-
2 e
¥ zE
HE -3
2 .- e .
=
= R
- -
-
2 :gig
Tii:
= o
- ¥
- e
- =
= . 3 %
22 3
H v = >
f [ =
= 2 2
4 —- & &
Ze S z
A
F IR G S
2=
zz1%3
-7 L2
=%2¢
2T e .
Lacz
ST Seg
} a o e’
237
- Saz -~
Mmooz s -
-~ & . 32
Cax ez
a2 i -
PRS2 F
- -— - -~ P
iy ERCIPY ™ NS - — S
=5 S Ty O T s z
- ~ NEZ7 32 x
EIRI T R S
= V2585 A
[ >R g A
&
g
-
24
-z
. o=
? [P
’ I
PR F
a2l
e =
TYEE .
4 r5a
ceL2
R
H =
¥
R
- X
-

3

[

veeseserensavaraatass

-
b
‘e
"

’
boi

OO DO COD = TOMELD - ~Ooa

N B DN AMD B OO OCD OO DODE NN m N BNNECMMNMMNMMNO N et ne vom

CHO O MN e N0 —00C00ORO0 G~

’
'
.
v
Il
i
.
'
]
.
.
'
]
.
.
.
]
H
'
.
'
1
.
’
.
.
'
.
.
'
.
.
.
'
]
.
'
.
I
H
.
3
b

4
4
]
)
1]
6
13
b

LR )
18-mge -8
Q1-dor- B
15-Rpr -8
~28-ape -0
13-Nay-8
29-May-8
10+ Jun-8
24-Jun-8f
08-Ju1-8¢
23-Jul-8s
0%-hug-26
19-8ug-8¢
T02-5ep-Be
18-Seo-28
130-Sep-8¢
13-Dct-Be
L. 28-0ct- 8
13-%ov-86
01-Dec-86
.09-Dec-86
73-Dec-86
T T04-Jan-87

e B D PO TN OODONDOO O™

o~

on

omvo0coéboo

1-Ted-87

coooeoc oo

-t e e €. r O
)

- -

Apr - 87

1-spr -

03-mar-87
o186
St-tar-8
28-0pr-07
B PR T

0
B-npy-07
09 Jun-87

CHLOPHE THANE : 0. 15 ugi)

€, 2909 11

043
60
Jo.00 !
L83}

- YA fark


file:///t-Hr-H

- ' - . i
) N i . i
“
"
[ 1
T P P RN L. PRI - - N ")
e : 3 1mo o = >
-~ . -
= — o N = 2 -] z
- o g i 5 2-_-9
] w o - mll.a -
-— il — _— -
™) badid “ ! .010”83
™ = 3w I - e ©®m
= g w ¥ f =
. -
- = \ o 3 5 Sama_
o~ - . [T — b © -8
% . = A TS ez
' Y] - —_— w = o - o b= b4 .U.u‘s.l- oy .
. ad ) = 3 s Om — " . - o
- ) ) o« [ = o [T, o o a. o™
<] [ 2 x vy o . ” - c =t
-6 w & - o P P ad 2 -
- = g PR & e 8=
- R . =A.
s =} a2 " W o MHU 3
— N
g F5 7 g =% & . | E S .3
— - - m = E ] . I ' - - w c...oq..l..
o ~ ¢ . o e 3
m IRy = o~ - % ”" ' = o [++]
2 ge & ;8 i a®° &
i =y oo - == =Y 1Y o o
— — D e . . L]
B 58 = E3 i o8| 2
g [ — > a3
T T e mm te R M aces mESE e he e tRae ek en e aman .. . . cons ’
h N
. PO .
L ew SCooonococo0oocO00c O POo0O0O0DO0O0O 00 m.d
- o .
; g2 e .
cemecan D e LTtk aeme
.
- & COOO0O0CODPOORCR® NOUEGEOOOOOGO mu
Wt
.r.um o
ZE R
="
-
— (RPN, L g D [,
Il § § -
o OO0 OO OO0 OO0 ~
o o ™~
" + OR- R . o
- Y ?
1 5 & | o
R - ,
a v ) .
h ; . !
e et me et e fe de m e ae s ee e e he e P an S e e we N mn e ma e mm Y. am e e ea
¥ w OO0 OO0 COOCOOCOO GO . "
- - ’ . ~
= T
T o -3 ¢
= . ]
¥ S ) :
ceenmn S PR, .
. - \ :
+ N (<] .
s v ~NooO~MNO OO O cooococoocoo =R
£3 % 27
o ¥3E e
¢ - = =
’ © ox W .
. -=
= o.nﬂu:n ceecac e ca st e rraccr e At cemn e ... —. o - .,
. - -y
~ =] t ~
”y o o
- 1= i -
- " R
- 52 I3
w .
= —~ ) mmea B g P P S S .
- o a . ’ ) ’ N
- . - . .
Cwo a.i - oo OO0 00 00O - co—~oo0ooo0ooo o'm .
i F e - = - " o~
== - . . . ="
- O T & ot I3 .
o o € . -— X o N
o > o o . N
. —D — N - .
o o N
_ - s e —
-—o o ——.—- BT T L Ay ey VAR g B VS [ .
' Sl . - G ’
— SEED S cocooNo o coceo—~o0ococo [ e :
. -— ;
o s> & w o e—e -] .
< = o R =8 < . N 3
< 0 W = 13
— —_— D & T o o o
— o = -~
w QO € et oum -_— B
g “— — o —
m —~— et @ X —kad -
S - c . N
- B IT=E2 - e e e et dm Cthc e te ce Tt ce T an P an e ne v .- _- - e O
woa > ' . - . e
. ,m.t oo OoOOo oM CcCovcoo0o0coo . ’
B LS = : ‘ : : N )
S Ilnmu z;.
- s - o
|.|u|--|.r R LS REE L ] .
. ' NS W NN NGO O MO NN e gl
: 1 e O = . ) . . X
. S R
o e [ 2o Qe g} B
= = . 57
< & X 9
” O ees - ) ¥
— o w ot
5 r=3 OO -~ - = — A — IC N - B _ I I
- = . - .
L = = . R
- o z o -
- — = ‘
o~ = L] > X [ " N
oy ' o .
. P < Sy S P
-. H : R g (R
- ' . s
i o a ® o o @ o ® D X® o@D <
- ' T RN e TORTYPVYPLS -
[ ) ] P BRI R — - ] e e ke e e > o <x
- . e - L T ) N wY a0 Q™ D <
T o h IR v ExXxragaaQdaxxe
H [ — . ) ) 0 D [ 1 vt D ) o
‘e ' ’ —_— e Y T~ "I 0D == r~ W o VOO -
d . . . “ . . . . o=
- \,..é!..:«.an.ﬁ\.:l‘.Auvnn\.f.,. o et B T T L SIS CrPR TP




-~

RIS PPN DL

EPA Method 6

ND = th_j._~ determined.

TABLE 5

601 ANALYTES AND METHOD DETECTION LIMITS

: 1;4—Di<:1hf;orobenzene B

i

|
R
g
].
"

R S L e

] ,
S ' ~ METHOD DETECTION
PARAMETS! ' LIMIT (UG/L)
AN :
Chloram%tpane 0.08
Bromomethane 1.18
pichlorodifluoramethane 1.81
vinyl chloride 0.18
Chloroethane 0.52
Methylene] chloride 0.25
'{;%chl'zir‘[‘c{wf;luort:mathane 0 bllrg
e Locoethane 0.07
’ [ .
trans-1}2fDichloroethene 0.10
Chloroform ) ' 0.05
'1,2-DichlGroethane 0.03
»1;1,1-T51,‘:'Ichlor‘oethane 0.03
“Carbon ~;q,§rachloride ' 0.12
Bromodichloromethane 0.10
1,2—Dic{\1!:propropane 0.04
cis—l,%ql!ichloropropene 0.34 A
Trichl_omethene 0.12
Dibrom”cn;lpranethane .0.09
1,1,2—Tri!|ch10roethane : 0.02
trans-l‘,3m—Dichkloropropene 0.20 -
2—Chlorf>emthylvinyl ether 0.13 7
_ Bromoform. o : 0.20°
'1,1,2,2-Tetrachloroethane .0.03°
R Te_t:achl;l%oethene : 0.03
~ Chlorobenzene _ 4 0.25
~1,3-Dichlorobenzene - 10.32
' 1,2-Dichlorobenzene 1 0.15
0.24

. - -
01 from 40 CFR 136, Appendix A
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- 3.2.3 Validity of Data | 3 2:5—.—.;&
- 2 g L] 2 ¥
The Friend Laboratory data were nhot subjected to rigorous quality:assurance - ®a . 35
J , (2A) scrutiny.], hHowever, the data were examined to see if the analyses were. oo R
i - performed within the 14 day holding time allowed by USEPA Method 601. On pe g SB
b , this basis, data\ from 7 of the 60 most, recent analyses were rejected (invali-' 3 E--
dated). Iy 333
_ 1! b ~ g
Althouqh apolication of the 14 .day holding time requirement may seem arbi~ E

trary and unduly],rigorous (data from analyses conducted 14 days after sample

collection wasl used -as valld, whereas data from analyses performed 15 days

after sample collection was invalidated), samples held for an excessive time

~prior to analysis are subject to degradation. Loss of highly volatile com-

pounds (e.g., vilnyl chloride) may occur, and contamination from. laboratory .

- solvents (e.qg., ) methylene chloride) may be introduced into sanples held too
long in the laboratory.

The campound 1ll 1Wdichloroethene (1 1-DCE) was detected at a high concentra-

tion in one anney Well sample (11/12/85). Although this sample was ana-

lyzed within the 'allowable holding time, this data point may be considered as
spurious on both istatistical and logical grounds. Statistically, the 1,1-DCE
concentration r!eported (19 ug/l) is more than four standard deviations (1

SD = 2.46) from \\\the arithmetic mean (0.45 ug/l), which has less than 0, 1%

change of occuq i’ng in ‘a normal distribution of data (Mosteller, 1970). . _
addition, 1 l-DCE; is rarely detected in _samples from the purge well, 'and in

the few samples}] in which it was detected, the concentrations were well below

) 19 ug/l. Since Iktk“\e purge well intercepts the contaminant plume before it
_ reaches the Ranney Well, contaminant concentrations in well should logically
be much lower than those in the purge well, Therefore, the 19 ug/1 1,1-DCE’
reported for- the 1'11/12/85 sample is um:easonable, as well as being statisti-

cally unhkely. tl :

)~ ’ :
Simllarly, the’ 1one high concentration of chlotoform (81 ug/l on’ 10/15/85,1
= 10.3) as well as tnusually high levels of 1,l-dichloroethane (13 ug/l on -
10/1/85' sDh = lli 8) and 1,1, 1—tr1chloroethane (24 ug/l on 7/2/85; SD = 3.3)
are suspect. quever, to be conservative, all data fram analyses. performed :
- within the requll..ﬂte holding time were included in the risk assessment, sinoe :
the assumption a formal. dxstnbutlon ot data may not be vahd. B
o l! ' Lo I':A.l-"
- - 3.2, 4 Existence of Quant1tat1ve Tox1c1ty/Carc1nogen1c1ty Data
1 b L.
‘Regardless of thiellamount or quahty of analytlcal data, - a quantxtatwe as-,
sessment of nsk .cannot be made without . ‘toxicity or carc1nogen1c1ty values
"for the compounds:of interest. Fortunately, for most of the contammants
‘detected in Ranney Well samples,  USEPA” has established these - \.alues. “The
o major exception tol this is trans-1 2—d1chlor,oethene, which was the most ‘con=_ -
T s1stent1y detected| compound. (found. in ovef”.53 Ppercent of all Ranney samples E
since February- 1985) and at the” hlghest levels of any contammant recently o
(averagmg 2. 0 ug/l smce June 1986)._ c . 4 : A

Ingestion: risk d,atla does: not ex1st for chloromet.hane or. methylene chlonde, T
- " however, due to 't}}e relatively: low. concentrations and- 1nfrequency ‘of detec— . - - B
i - tion, the absence ,of ingestion risk values for these compounds is notifelt to . =<
= " be a major drawbco...Thxs is dxscussed more fully in' thls assessment (3 4’2) PRI
bl

)
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— The vinyl chloride concentratxon established by U“EPA s BECAO as correspondi f S ':'% R‘E
' to a 1076 cancerjrisk is 0.015 ug/1 (15 parts per trillion) (USEPA, 1985b).. GO .
. This value is sulbstantxally lower than the values previously developed by ® S‘roma
USEPA's Carcxnogemc Assessment Group (CAG) (2.0 ug/l) and the National Acad— aw & =
- emy of Sciences] (>1 0 ug/l) (Sittig, 1985) for an equivalent risk. eg f’, 55
l 3 e T o
3.2.5 Relationship of 'Ranney Well Analytical Data to Receptor Exposure 38 g E
bl ©®
The analytical &daata from the Ranney Well is expected to be a reasonable E :

predxctor of receptor exposure. The samples are taken after aeration, which
is expected to ‘Pbe the step of the treatment process having a significant
effect on the concentration of volatile organics in the water supply. Small
losses of volatiles during chlorination and end use at the tap may occur,
although no losses due to dilution, volatilization, or other causes are an-
- ticipated within the distribution system, There is a possibility of addi-
tional trihalométhane formation during chlorination, although this is not
thought to be sign;ficant. However, the magnitude of -this effect, as well as ) :
- that of volatile‘|orqanics losses, cannot be evaluated without a aeparate S : . .
domestic tap waterl sampling program. :

|y
]
1

3.3 Routes of Exposure

An exposure pathxjvay is a route a contaminant may take to reach a ausceptible
receptor. In order focr an exposure pathway to be camplete, three factors . .
- must be present: h (1) a source of contamination, (2) a route of contaminant - T .
transport, and’ (3) ua receptor which ‘may be exposed to the contaminants. ’ o

" The mode and duration of  exposure w111 "influence the risks to a receptor.
Modes of exposure u'are usually categorized as ingestion (oral), inhalation, .
and direct (dermal) contact.. Ingestion may take the form of direct exposure .
through drinking }' r eating contaminated food and water, or may mvolve indi-_

. rect routes such(as use of contaminated water for food preparation. Direct.

. inhalation exposure results from breathing air which has become contaminated; : ——
through volatzhz‘at';.on, release of gas-phase oontammants, or entrainment: of_i .
airborne: partxculates. In the case of particulate.inhalation, the physmal'., m
size of the partxculates as well as their chemical characteristics play ‘a. . ‘
major role in detierl'mmmg the importance of ‘the exposure since only partic=-- z
ulates within a certain size range (0.5 to 30 microns) are considered ‘to. be’ T S

- respirable. Dermal] exposure may result: from direct contact with contaminated " -’ ~n | v

~ 7 water, soil or other matenal. o ) ) R ,.'x' . R .

" Exposiure duratxons ‘are separated into two main classes- (1) acute and sub-~
~chronic exposure,ih which involves short-time duration .and frequency; ot (2) i
chronic expOSure,ﬁwhlch is of longer duratlon and is- oontmuous or. frequent. e o

N

. A ‘few general state{ments can be made tegardmg the probablhty that any of;,"
- ‘these routes of exposure will be s1gn1f1cant at a hazardous waste’ sxte.-Acute»‘
: exposure by mhalatxon, dermal- contact or ingestion would most likely be’of
) concern at.sites . contammg pure- or contact’ high concentrations of: contamx- .
- -7 - . nants such as occdr<’where bulk dumping was practiced of waste was’ stored. in - -
© . - . surface unpoundments .Sites which have highly contaminated. .soil or’ water ..
have - increased’ rxsklof acute inhalation €xposure from’ volatilized compounds B
and acute dermal I‘exposur:e from direct contact with high ooncentratxons of Lo
' . contaminants. Acu"te' mgestxon potent1a1 1s mm1ma1 at thxs 51te. - ‘

i
i
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" Significant ‘chrofiic .exposures, however, are posaible from relatively .low.
§i concentrations i'oi", contaminants. Chronic dermal exposure is most likely to
3 occur at sitesiwhich freely allow direct physical contact with contaminated
- soils, water or\remduals. “Chronic¢ inhalation exposure could occur at sites
: ‘that have contxnuous releases of volatile materials via open lagoons, surface
i water, or uncovered contaminated soils-or wastes, Chronic ingestion is, in-
' most cases (incluqu this one), the major exposiite route and is more likely
- . to result fram ﬁdrinking contaminated water than from tepeated ingestion of
1 1 contaminants 1nljme food chain, soxls, or waste: products.
Al . . .
- 3.3.1 Routes of Tra?s'oort o : - t
i ‘ b
The major contamhant transport paths having an effect on human and environ-
mental reoeptors xre:
) ;! : .
® Transport via ‘Ithe movement of contaminated groundwatel under the . site. A
plume of cont‘ammated groundwater west of Ranney Well has been identified.

pacupy g
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® Evaporation of volatile organic contaminants to the ambient air. '‘Vola- -~
tilization of ‘organic¢ contaminants from contaminated water at the purge
well and assoc ated lagoons; the Ranney Well head; and at household tape,
is a potential lroute of contaminant transport at the site.

¢ surface water, ‘transport of site contaminants, as well as precipitation, -
runoff, and 1n Eiltration that leaches contaminants from deposited wastes
) - with subsequem contaminant migration.. However, the possible effects of
- ‘ exposure vxa Fhese pathways is beyond. the scope of this report.
: |
3.3.2 Receptors - Iﬂ i
. ,
- The Ranney Well ||is onc of four wells that service a population of approxi-
mately 45,000, andl produces 6.0 x 106 gpd of a total of 12,7 x 106 gpd total’
- production of four]wells (approximately 47%) when all ‘are operational. 'Based
on the design dxaracterxstlcs of the water distribution system, it is .assumed .
that 47% of the pdpulation (i.e., about ‘21, 000 people) receive 100% of their’
water supply from })lthe Ranney Well. At thls time, there is no reason to-as-
sume an unusually sens1t1ve receptor populatxon or anythlng other than normal
receptor populatlon demograpmcs. . ’

T 3.2.1 Inhalation "

- No observed release of contaminant has. been reported via air or- surface wa-
£ ter; therefore, itlis assumed' that these pathways.do not currently present a

risk of mhalatx'or exposure. However, inhalation of. volatized contaminants

i T is-a possxbxllty} urmg various damestic and household activities, 'such'as =
v bathing, and wash1 g of dishes and clothes. .Should the source of contamina- "% -
_ tién became known,’,the risk of ‘inhalation may occur durmg excavation and -’
cleanup procedures ' Showering in partlcular presents a hlgh potentxal for
volatllxzatlon for| ‘several reasons:

. 1\ "l B . . :
° >The relat1ve1y Fine “spray- from a showerhead 1ncreases t.he mterface area, s
- for liquig pha“sc" gas phase transport of orgamcs., ; . : L

P - ° fThe elevated temperatures of ‘a hot shower also xncreases 11qu1d—to—gas”.. t
' : phase transpor :‘:of volat11e orgamcs. o : .

y
»




" mated tc have an . area of JL2 5 m3. . A breathing, rate of 1.0-m 3/hr for -this
. period is -assumed; as IS“ ro decrease. in ¢oncentration due to .diffusion or.

¢ The relativelytlarge volume of water used for shwering increases the
quantity of contamxnant:s that can potentia.lly volatilize. :

® The fact that showerinq tends to occur ‘in an enclosed area (i.e., a bath—

room with the door closed) reduces dxssipatxon of volatiles such as vinyl -

d\loride and tends to increase the concentration available for inhalation.

Inhalation of volatilized organics during showering is difficult to estimate. =

There is no standard\E:PA protocol for this, 'due to the difficulty in deter=-
mining the transfetﬁitate (liquxd phase to vapor phasej. “Two different meth-

ods, referred to as l‘the Henry's Law Model and the Complete Mass Transfer

Model, were used t.ol‘estxmate this exposure. However, a mass balance caloula-
tion performed for the Henry's Law Model (using the same assurptions as £or'
the Complete Mass ’I‘tansfer Model) indicates that this value cannot be cor-

rect, since it require.. a larger mass of vinyl chloride in the air then en-

for this system, ? i’)l
&

Ccmplete Mass 'I‘ransfer Model

tered through the waFer. Therefore, the Henry's Law Model is inappropriate

The complete mass. trqnsfer method assunes that all the vinyl chloride in the
water is volatilized 'and diffused. immediately. From this, the ambient concen-
tration is calculated, l\'and the dose determined. Estimates of breathing rate
(1.0 m3/hr) duration ofh exposure (20 minutes), and adult body weight (70 ‘kg)
are those reported m the Exposure Assessment Manual (Versar, 1986a).” It
should be noted that estunates of these factors do vary (e.g., breathing rate.
ranges from 0.83 to {l “'3 m3/hr); however, variability of these factors is

‘expected to have a relatively small impact on the risk determination.

(passwe exposure) \‘) L
b -

Active showering exposfzre was calculated by assummg a duration of ten min- .

i

utes and a total volu.me of 189 liters (10 minutes at 5.0 gallons/minute). It -
_should be noted that other researchers. use a substantially lower estimate of ;
water volume (Andelman, ﬂ985 ‘Andelman et al., 1986). .The area of dxffusion L

during this phase was assumﬁd to  be the ‘shower stall 1tse1f, havmg an.-area

of 5.0 m3. The mean exposure concentration during this period is the average:
of the initial conoentrat\lon (assumed to be zero) and the final air concen

0.29 ug/1, . dosage during! this phase 1s estlmated to be 1 18 ug.

The passive exposure phllai\ie is | that spent 'n the bathroom after shouering'
(drying, shaving, applymg oosmet1cs, etc.). -Estimates of this time range

fram 5 minutes to 35 mifutes; however, ‘10 minutes was:used as an estimated-

for this phase. (This r':e"sults in a total exposure duration of.20. minutes,
which is the same duratmn used .in Henry's Law Modél.) ~‘The vinyl chloride”
was assumed to be umformly. distributed’ throughout the. ent1re bathrocm, esti=:

ventxlatlon.

(Thls assun;p '1on is most 1naccurate for longer exposures, so -

, In this model, exposure “duting showering was divided into two parts: exposure
during actual showenng, (active shwering). and exposure after showering

" tration (the total mass‘\ Of vinyl chloride  in 189 11ters of water divided by .. o
" the area, 5.0 m3). BasedJ\'on an inhalation rate of 1.3 m /hr for the activity
"of showering (Versar, 1986b) ‘and ‘a tap water vinyl chloride concentratxon of

Y _—
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the max imum pass ive exposurc probably suhstantially overestimates the dose ) '

Total dose lncrrred during this seoond ten-minute pericd {s estimated to be
0.71 ug. 1‘ &

-
Based "on the total exposure of 1.99 ug (1.18 ug plus 0.71 ug), the incre-

mental cancer riak resulting inhalation of volatilized vinyl chloride: during

shcwer as calcullated by the Complete Mass Transfer Model is 0.72 x 1076,

'I‘he Complete Masal Transfer model is probably very conservative (a high esti-

mate), The rlald ﬁrun {nhalation of vinyl chloride (0.72 x 10~6) is about four .

percent of the {rl\sk of ingestion of vinyl chloride. Since vinyl chloride is

the most volati}‘le of the Ranney contaminants, -inhalation risks due to the
other contaminants were assumed to contribute the same or a smaller relative
percentage to the.icorrespordmg ingestion risk.

R
Dermal abeorptlon\ot vinyl chloride during showering must be assumed to be

zero in order to&be consistent with the assumptions of the Camplete Mass

Transfer Model. “ x\f less than complete mass transfer is assumed, the risk can

be apportioned between the two pathways.

3.3.2.2 Dermal Contaet“

There are no present -Federal regulations dermal exposure to chloride. - The

risk of slgntficapt dermal exposure is not indicated at this time., The only
known dermal effects are of large quantities at high concentrations, produc-
ing frostbite—like ¥symptorr.9 on the affected area. _ ,

Dermal exposure, then, appears to be a potentially significant exposure path— .
way. Using the assumptions in the Superfund Exposure Assessment Manual' and’

the methodology of Brown et al., the carcinogenic . risk from dermal absorption
of vinyl chloride\& during bathing was estimated to be 2.9 x 1078. (The risk
due to dermal absorptxon of all contaminants is 3.6 x 10'3 ) The risk level
is lesgs than 0.2 percent of the oral (ingestion) risk, and is less than ' the
dermal contrxbutwn% to total risk estimated by Brown, Bishop, and. Rowan

(1984; cited in Versar, 1986a). Therefore, dermal exposure is not considered

. to be a sxgn'flcant pathway at Endxcott.

Since conrammatxor‘\ is believed to be confined to groundwater, dermal expo-' .

sure during recreational eaposure . (e. g., swmmmg) to nearby surface water

- bodies was not calculated. . i o . ‘p;

i
o

3.3.2.3 Ingestxon

The major exposure path and subsequent health nsk at the site is the inges- :, o
tion of contammated “drmkmg water. The land in the Endicott Wellfield s’
non-agncultural therefore, there is no app..rent nsk of food contammatmn.'

A

The major contammants detected in "the wells were primarily volatile halo- o

genated organics: (halocarbons) As a class, volatile halocarbons are -insolu-

ble in water except \at low concentrations. and do not readily adsorb to soil S

: part1c1es. They are\l\rkely to mxgrate as a solute in groundwater.

b
}:

For most. of these compounds, em1ca1 “and. bxologxcal processes are unlik'ely

to attenuate the obser\'ved concentrations to a large extent. Volatilization'is.'

not likely withkin. the vater distribution system although volatilization Wby
- aeration) is utlhzed to reduoe contammant levels prior to distribution,

ke
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3.4

Reduction can alco occur by d\ffu ion or dilution. Since Ranney Well water
is distrxbutedid‘rectly to users (following chlorination and flouridation)
via a closed syctem, no effects from diffusion or dilution are expected.
There is the pog:ent;al for trihalomethane (THM), especially chloroform, for-
mation Quring & orination; however, insufficient data exists to evaluate

this possibility.‘ Because of the relative proximity of the receptors to the

site, it is aswmed that minimal attenuation will occur between the Ranney
Well sample locat on and the receptors.

Receptor exposurel was: calculated according to standard EPA methodology. The
assumptions in t s ‘methodology ate of a 70 kg (154 1b) adult consuming two
liters (2.1 qt) fit water daily for 70 years.

:::z‘m -

The potential fu":rw ‘acute, chronic, and carcinogenic health risks.asso_ciét.ed
with the 1ngest1'qg -of groundwater contaminants is discussed in the following
sections. b } . .
bill

Health Effects |{ °

Health effects alré divided into three broad categories: Acute and’ Subchronic
Effects; Chronic)Health Effects; and Carcinogenic Risks. These effects are
discussed below.| il ~ g

Wl ‘ ‘ !
- '

All car«.inogenic‘da'té and most of the chronic and-subchronic and acute ef-

 fects values werelldérived from animal studies. A no-adverse-effects-level

gL

was determined and adjusted using appropriate uncertainty factors. ( usually 10
to 1000) to gi’veﬂ e jacceptable intake value. Acceptable intake values have
not been establi ed for potential carcinogens because of USEPA's position
that all exposures are assumed to contribute to an increment of risk (USEPA,

1985a). . q.. g
0

" In the absence of these values for individual. contammants, toxicity and
~carcinogenicity . 1 re evaluated qualitatively based on data from other

'3.4.1 Quantitative’ Risk Assessment : I TR

3.4,

sources. The onlytcompound consistently detected at Ranney Well for which no .
- quantitative nsk"'

nformanon could be obtained - was trans-l 2-didxloro-
ethene. P \, 1

1 4;
1.1»Acute and Schhromc Health Effects

‘}‘ v\‘

For non-carcmogemc chemcals, - the estxmated acceptable subchronic int:ake

(AIS) has been estm\ated by ECAO.  The AIS is defined as the highest. short--‘l'
term (10~ to 90—day) ‘exposure without any expected adverse health effects.

* Comparing the AISﬂ to the estimated’ -short-term intake’ level indicates whether

health effects. woufd be expected in the exposed population. The individual

probability of" effects (i.e., risk). resulting frcm exposures above. the" AIS ¢

cannot be estlmat?d\(USEPA, 19850). R . v,__~p§¢~
LR ; :

An addn:ional nreésure of acute. (l-day) and subchromc (lo-day) toxic. effects e

- (where a thteshold ulmut may exist) assoc1ated with ingestion of groundwater

_ day (USEPA, 1984).| 1l +

can be estimated bvyl comparlson of "the observed ‘concentrations of - contami-
nants with the‘USEPA ‘Health Advisory: - Suggested No Adversc Response Levels
(SNARLs) that are |baséd on a 10~kg child who consumes one liter of water per

\
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- No concentration., of groundwater -contaminants which exceed the AIS or l-day ?g:;g:_
p or 10-day SW\RL‘ “1 have been detected to date. Acute and subchronic ‘health 2T e
"t . effects from 1ngestion of contamxnated water: is not & consideration at this 2 a a5
time. B , zgz=]
- l< : SRR : v o o &2
. oo o " O =
., . 3.4.1.2 Chronic Healtln Effects . : i €9 . 35
liu‘ ¥ ' o . : gg_é‘.g
P Chronic toxic effects (where a threshold limit may exist) may’ result from a3° .g
long~term repcated ingestion of grounmdwater contaminants. The criteria used » ""i
to evaluate rhej potential for -health impacts from. chronic ingestion are the
- acceptable chromc intake (AIC) values (USEPA, 1985a). ‘These values assume a . '
70-kg adult consuming two. liters of water per .day throughout a 70-year life- ) :
time L e
‘ 11 - : . ‘ ‘

I ¢
- Exposure to eub‘threshold concentrations of the remaining detected contami-
nants could have ,ﬂassociated adcditive or antagonistic effects. Additive ef-
“fects are most likely to result from contaminants that induce the -same health
- endpoint by the lsame toxic mechanism (USEPA, 1985a). The additive model is
recammended by US;:PA (USEPA, 1986) in the absence of known information on a
mixture of contaminants. ,

lu 4

The procedure determination of the possible existence of ehtonic toxic ef-
.fects involves summxng all the individual risk (from exposure to each of -the-
contaminants), andl then comparing the sum to 1.0, If the sum of the risks is
greater than 1. ol “‘chen chronic health effects can be expected in the exposed
population (althpugh the magnitude, frequency, and severity cannot be esti—-‘-
mated). If, on tre ‘other hand, the total toxic risk is less than l 0 then .
adverse health e’ff ects are not anticipated (USE:PA, 1985a). '
; f wl- .
The two toxic’ contaminants evaluated by’ the procedure were 1, 1-dichloroethane
and 1,1, l-tnchlo: >ethane. - The total risk associated with ingestion of. both
the average and ma.:.mwn concentrations of these compounds detected in . recent
‘Ranney Well samples is substantially less than 1.0.. Therefore, no negative
health effects are expected. : ) ' : R
IHM' ) : . . . :
. 3.4.1.3 CarcmogenicIRJ‘sk;; . e IR m
- s ! IR
Organic contammants detected in Ranney Well samples which are known or sus- . 2
pected carcmogens{ include vinyl  chloride, chloroform and: other. . trihalo-. ' ' - .
— . methanes, 1 2-dlchloroethane, trans-~1,2-dichloroethene, methylené chlonde,.f'- SRl U
o
Q
N

1,1 2—tr1d\10roetnhane, tetrachloroethylene, ‘and trldxloroet.hene. Contamninants
1nc1ude those thati are known to be carcinogenic or that may reasonably. ;be
anticipated. to be*tcarcmogens. The. particular campounds chosen.for evalua-

tion were vinyl ch(londe, chloroform and, other trihalomethanes, 1 2-d1chlor:-, -
oethane, 1,1 2-tr1’dxloroethane, tetradlloroethylene, and tr1chloroethene. e
‘ The. rationale for(jthe selection - of those compounds was prov1ded in Sectxon S
- 3.1 of this evaluation. o R . o L
’ y 1? h “A: o ’ ol
. Carcmogemc potency is’ defmed as the upper 95%. confidence 11m1t of me_

: _amount of risk per [,umt of exposure; 'I'herefore, multxphcatxon of the'"car-
~ cinogenic potencyj m inverse intake units (kg-day/mg) by the estimated: long- »
-term intake in cotlrespond*ng unxts (mg/kg-day) will y1e1d an upper—bound :
carcmogemc r1sk estxmate. RPN ao o ‘

N
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ment - system hasl s
risk estimates.!

used in the’ cal

v

'I‘he concentrations detected in the Ranney Well samples and
~u1ations au assumed to- be the concentrations to which

:eén in -operation  (2/85 to’ present) to provide a range of -

‘The non- threshold model,

* tionship for individual contaminants.

-added (USEPA, . 198@).

receptors are e)J(Jposed
+

the primary basis for risk extrapolation to low level of dose~response rela-
- Although limited, it is the best of
any of the curtent 'mathematical extrapolation models. Any tisk estimates
made with such a'lmodel should be regarded as conservative, representing the

plausible upper ;!1[ mit for the risk; i.e., the true risk is not likely to be

highe: than the tettimte, but it .could be lower {USEPA, 1984).

o

Uncertainties arq agsociated with the .carcinogenic risk estimates for the
various chemxcals.( iThey are introduced because of (a) the need to extrapo~

“late below the dose~ range of the experimental (animal test) data; (b). the
variability of the receptor population; (c) comparison of animal dose equiv-_

alency to human|e exposure; (d) the selection of appropriate animal studies,

the cancer risk 1e'stimation used, and the route of exposure in the test ani-
mals may be dxfferent than the one expected in site-specific circumstances; .

and (e) the fact' that the estimated risk is a probability conditional to the
assumption that animal carcinogen is also a human carcinogen.

i
In order to clarify ‘the limitations inherent in using animal test data for .

cancer risk asse?sxlnent, the following quotation is given:
;

The risk - 1ike11hood of developing cancer - ‘depends on the inten-'
sity, rom:eﬁi iand duration of exposure to a carcinogen. Individuals ..
may respond ‘{"dszerently to similar exposure, depending on host
factors sud1 }ias age, .sex, nutritional status, overall health, and
inherited characteristics. Only in a few instances, where [there .
is data frorn]rmstudms of long-term human exposures and cancer inci~
dence in restricted environments, can risk be estimated with confi—'» L
dence (USDHHSl!, 1983). , » i T
| 4 ' ' '

- To assess. the total ‘risk posed by’ the presence of more than one known or -
suspected carcmogen, risk estimates calculated for single contaminants . are-
Provided below is a tabulation of estimated 11fetime,
* cancer risks assoc1ated with chronic ingestion of the- contaminants found in. -

Ranney Well samples..The calculated values.in the tabulation are 11m1ted to

" those ‘compounds. for whxch values have been established by the ECAO in a se~-’

ries of Héalth Effects ‘Assessment (HEAY documents (USEPA, 1985b). Lifetime

. cancer risk calcurla'tmns are based on the BCAO estmated carcmogemc potency

factors. “ ‘! e
) Ingestion

' ‘Carcinogenic Risk (Total)

, q .mBasis R T
?"“* pee '*. " (2/85-6/87) .. (6/86-6/87) <~ -
Mean Concentratwn (A1l Dai.a) 23,1, %1076 = 10.8 x 16767 "
- 24.6 % 10°6 A11.6,x-107§

Ty

- Mean. CoPcentratmn (Vahd Data) -

R

"Risk addition assumes {1) - individual 1ntakes are" small, (2) there. ate no . §
© synergistic or antagomstlc chemical interactions, (3) individuals ‘will be " '
’exposed to all contammants detected,. and (4). all of the canpounds u'duce
.carcxnogemc effectq m humans (USEPA, 1985b). B . s

which is linear at low doses, has been adopted as.
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- . It should be noted that, depending on the basis of calculation, vinyl chlo— . 2 [RFS :-.-E'
g” ride oontributes’l 75' to 80 percent of the total carcmcx_;enic risk. i g e s g!
o O
=) - o
3.4.2 Qualitative Ri=k Assessment _ a° g’» ‘:E
(] c O+ =
; . ! N -« o 3
i Provided below | 113 a qualitative public health evaluation of oontamlnants not 3 25- :
selected for the quantitatwe Risk Assessment. . X °'gﬂ
- (2]
. Methylem. chlor[idei (dichloromethane) does not present a practical’ risk ot l
‘ cacrcinogenesis i'at currently acceptable levels of exposure. Methylene chlo- g
- ride is considered 'to be the least toxic of the four chlorinated methanes.

1t has low to ﬁoderate acute oral toxicity in laboratory animals (Clayton, —— N
“e 1981). = ECAO hasﬂ not determined toxicity or carcinogenicity via ingestion; ) :
however, based . on carcinogenic potency data via inhalation, methylene chlo-
- . ride 1is about ;dne—fortieth (0.025) as carcinogenic as vinyl chloride. A
,;draft acwMabﬁe\]\ daily  intake valve of 0.05 mg/kg-day has been proposed
(USEPA, 1985)1 equivalent to an acceptable chronic intake level of about 1.8
- ug/l. The obso"rved average concentration of methylene chloride (about 0. 08
) 'ug/l) is less than one-twentieth of thig level.
i
‘Trans-1,2-dichlocoethene is reportedly currently under study by the National

Cancer Institute‘,‘rl however, ECAO has made no determination of toxicity or

- carcinogenicitijalues. There is little data on the -toxicity of individual
cis- and trans- isomers. However, unpublished data on a 60:40 cis-trans mix-

- " “ture indicates ]qw to moderate oral toxicity (Clayton). A recommended maxi- .
: mum contaminant l‘é'vel {RMCL; now MCLG) of 70 ug/l has been proposed (Federal
) Reg*ster, Novembeq 13, 1985); the observed concentrations at Ranney Well (1.8
— ug/l): is well below this level. This non-zero. recommended level implies the
s © USEPA's current' hmking that trans-], 2-d1chloroethene is non—carcinogemc,
.. Since suspected darcinogens are assigned an RMCL of zero. ‘ L )
o ) 11 i
"rrichlorofluoromethane (Fluorocarbon 11) demonstrated no evidence of carcln—
ogenicity via’ 1nge'st1on in a National Cancer Institute study. (Clayton, 1981}). ——
-Tnchlorofluoromethane is .toxic via inhalation. Although there are no oral
toxicity data, toxlc health effects are not expected at the low conoentra- 1]
. tions present inl R{anney Well water (0.08 ug/l1). =
,Dxdmlorodxfluororlné‘e‘th[ane (Fluorocarbon 12) is considered to be less toxic than . 4
K tnchlorofluoromethane due to the replacement of a chlorine atom by fluorme- e U
o
N

s : 'hcmever, there’ a'e 'mo data on oral toxicity or carcinogenicxty.

BN B T 'Tet_rachloroethen ﬂ,(perchloroethylene) has been detectad occaslonally in. sam-
A R - - -ples from Ranney Well However, no quantifiable detections have been reported :
S within the most eoent ‘'year. Although the literature conflicts with regard.to

.|.. .- . . . carcinogenicity, QSE?A (1985a) has assigned a ‘carcinogenic potency:value of
Sl 0.040 kg-day/mg, correspondmg to a concentration of 0.87 ug/l for a "i0=6
Sl .0 ‘cancer risk. “Due- ~to rthe infrequency of detection and the low mean concentra-

©  tion (less than J"h04 u9/1 for valid data since 2/85), no slgnifxcant nsk is .

- ' posed by this. cat,;pourii : , . ;
/ St S -
) S 1 l-Dxchloroethenfe‘*(l l-DCE:) is c1a551f1ed by EPA as. a category II compound,
/ C . - indicating the ey}dence of. carcmogemcxty is equivocal. : Therefore, as -of -
o " . now, ‘a maximum contammant level guideline (MCLG, formerly called recovmended .,
ST maximum contaminant level RMCL)- of 7 ug/) based on ¢hronic toxicity data has™ »
"', been proposed.’ The average oor\centratxon for. all data for 1 l—DCB (0 4w/l -

C316
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is less than or‘c-’- tenth’ of this value; and 1,1-DCE has been detected only once o< ’___: '“l
- in the last yeaI;;. L Therefore, no health effects are expected from current ° IR ;':i
levels of 1,1-DCE o p ..
o T . S 2o, 7
- Chloromethane (methyl chloride) is a gas at normal conditions; consequently, Qo i
: there is little data on ingestion of this compounds. USEPA (1980; cited in g2 é‘g
sittig, 1985) eva'luated chlotomethane as a po tential carcinogen, with a con- 3 e g-
- " centration of Ol 19 w/l corresponding to a 10-6 incremental cancer risk. How- % a e 25
: ever, this value was not specific to chloromethane, but applied to e
halomethanes as‘t a' class (which alsc includes methylene chloride and the tri- 5

halomethanes) Therefore, in the absence of specific data or values for

ST

chloromethane, ;t {s not appropriate to quantify risk associated with this
compound. The ¢ ;;k 'would be expected to be low, however, since dﬂoromethane
has only been deti cted in two of the aixty samples. ‘

st ey e et T




4.

CONCLUSIONS |

A

A,

The current treatment of Ranncy Well watér (by intercepting the most contami- '

nated water at t{xe" purge well, and diffused air aeration of the Ranney water)
is cffective in reducxng health risks assocxated with use of Ranney uater. :

x

' The most reasonablle ‘soenario is to assume lifetime exposure to the average
Based on the 24.6 x 1076 risk associated

(mean) oontaminantﬂ concentrations.
with lifetime exposure to the valid mean concentration, less than one (0.6)
additional cancer,ican be expected in the exposed population of 21,000.
estimate of additional cancers should not be considered to be a prediction of
cancer cases, butj\ is ‘presented to .illustrate the order-of-magnitude health
effects of existing i Ranney - contamination on the receptor populatinn ‘as a
whole. v ) .
Iy [

Risk assessment procedures call for calculating the increased (incremental)

- This -

risk associated vgithlexposute to the contaminants, in comparison to the, risk,'-

associated with exposure to background (ambient) levels., The risks -calcu-
lated previouslyﬂ as.)ume that the ambient halocarbon concentration is zero.
However, many water supply systems operate at or near the 100 ug/l allowable
maximum contaminant level for total trihalomethanes (THMs) (Culp,
Assuming a 1C0 ug/l‘ ‘THM concentration, and no other organic contaminants, the
cancer ‘risk is 20l x 1075, (This calculation is based on the same assumptions

as for the actual"Ranney Well data.) This is more than eight times greater

than the risk aséd’&‘:ia‘ted with lifetime exposure to the valid mean concentra-'

tion of Ranney contaminants.

Several qualifications must be placed on these cancer risk calmlations One_
is that there is'| no truly comparable data currently available; that is, only -
(including vinyl chloride and THM) data was available for.

limited halocarbon
the other Endicott*

wells or for “the communities in the area. Thisg limited

~data on other Endicott wells does show THM concentrations to be low (3 ppb or

less). . Actual measurements of THMs and other halocarbons present m the

water following fluoridation would be preferable.

should also be avamable for the other Endlcott wells. . . ._
o

However, due to the h1gh carcinogenic potency of vmyl d)lorxde, quantifi— '

1984).

Ideally, this same’ data g

cation of vinyl Cthl.’lde concentrations at levels less than 1.0 ug/l.is de-~

sirable. ~ The - lab‘oratory
Waverly, New York) ’cjoes not achieve this.. The curfent laboratory also-seems

to have. trouble meeting the maximum allowable holding times consistently

(more than 10% of 1Ethe Ranney data was was'invalidated on this basxs) althouqh-'. ‘

its performance appears to have improved recently. In addition’ ‘to ‘continuing
the routine EPA Method 601 “analyses, Ranney Well and purge well samples

should be monltored periodically for the presence of other ‘contaminants.
{(i.e., those detected by EPA Methods 624'and 625 [GC) or CLP- TCL volatues, S
and’ semi-volatues) “to verify the assunptmn that other pollutants are not a .

51gn1f1cant sourc_e“ of risk.. .

In addition to oontrnumg the Ranney Well . samphng, it may be. useful to sam-- .
ple from end-userl\ taps in order to determme 1f Ranney samples accurately.

reflect reoeptor exposures.

\I ﬁ

» WOrk should contmue to find and ellmmate the souroe of organic contammati-
. on.

Until v1ny1 chlorlde is consxstently not detected m Ranney samples the

currently being . utilized (Friend. Laboratory, oo

paupl) Bu1ag
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